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0 A chain wheel assembly for a bicycle includes a 
large chain wheel, a small chain wheel, and a crank 
arm for supporting the chain wheels. The crank arm 
has an arm body, a boss for connecting the crank 
arm to a crank axle of the bicycle, and wheel mount- 
ing extensions extending radially outwardly from the 
boss. The small chain wheel is connected to the 
crank arm through a first connecting device provided 
on the wheel mounting extensions. The large chain 
wheel is connected to the small chain wheel through 
a second connecting device arranged radially out- 
wardly of the first connecting device. The large chain 
wheel is connected to the crank arm only through 
the second connecting device and small chain 
wheel. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a chain wheel 
assembly for a bicycle having at least one large 
chain wheel, at least one small chain wheel, and a 
crank arm for driving the chain wheels, and to the 
crank arm for use with this chain wheel assembly. 

DESCRIPTION OF THE RELATED ART 

In a conventional chain wheel assembly, as 
shown in Fig. 13, a crank arm 1 includes a wheel 
mount 10 having a connecting portion 10a for con- 
necting a large chain wheel 5. Thus, the large 
chain wheel 5 is connected directly to the crank 
arm 1. 

With the above conventional structure, where 
the large chain wheel has an increased inside 
diameter to be lightweight, the wheel mount of the 
crank arm must extend to a large extent from a 
boss of the crank arm connected to a crank axle. 
Consequently, when such crank arms are manufac- 
tured by casting, unacceptable products often oc- 
cur for lack of molten metal reaching corners of 
dies to form the wheel mount. In the case of 
forging, a large quantity of material is needed to 
obtain large crank arms. This results in an in- 
creased material cost, and a troublesome manufac- 
turing process with an additional operation to cut 
the forged crank arms to shape. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a chain wheel assembly for a bicycle which may 
be formed lightweight, with excellent appearance 
and strength, and with a high degree of precision 
and facility. 

Another object of the invention is to provide a 
crank arm which may advantageously be used with 
this chain wheel assembly. 

The above objects are fulfilled, according to 
the present invention, by a chain wheel assembly 
for a bicycle as noted in the outset hereof, wherein 
the small chain wheel is connected through a first 
connecting device to wheel mounting extensions of 
the crank arm, and the large chain wheel is con- 
nected through a second connecting device only to 
the small chain wheel, i.e. the large chain wheel is 
connected to the crank arm only through the sec- 
ond connecting device and small chain wheel. 

A bicycle crank arm according to the present 
invention comprises five wheel mounting exten- 
sions extending radially outwardly from a boss and 
defining end surfaces describing an imaginary cir- 
cle having a diameter up to 95mm. 



The present invention has the following func- 
tions and effects. 

In the above chain wheel assembly for a bicy- 
cle in which the large chain wheel is connected to 
5 the crank arm through the small chain wheel, the 
wheel mounting extensions of the crank arm need 
no coupling device for connecting the large chain 
wheel. That is, even where the large chain wheel 
has coupling legs defining an increased inside di- 
w ameter, the large chain wheel may be connected to 
the crank arm while allowing the wheel mounting 
extensions to have a smaller length from the crank 
axle coupling boss than in the prior art. 

Where the end surfaces of the wheel mounting 
75 extensions of the crank arm are placed in contact 
with end surfaces of the coupling legs of the large 
chain wheel, not only an improved outward appear- 
ance is attained but a great drive load acting on the 
large chain wheel is effectively received and borne 
20 by the crank arm. Where the large chain wheel is 
indirectly supported by the crank arm through the 
small chain wheel, an increased tolerance of manu- 
facture is allowed at least for positions of the end 
surfaces of the wheel mounting extensions of the 
25 crank arm and of the end surfaces of the coupling 
legs of the large chain wheel, which provides the 
advantage of manufacturing easiness. Where these 
end surfaces are arranged adjacent, though out of 
contact with, each other, outer lateral surfaces and 
30 side edges of the chain wheel and crank arm may 
present a smooth continuity having an excellent 
appearance. 

The bicycle crank arm according to the present 
invention has wheel connecting portions arranged 
35 to provide relatively large spaces from a crank axle 
receiving tubular portion. This arrangement pro- 
vides relatively large operating spaces adjacent the 
wheel connecting portions for facility of an opera- 
tion to attach the chain wheels. This feature is 
40 assured while limiting the length of the wheel 
mounting extensions from the boss to such an 
extent as to place the end surfaces of the exten- 
sions on the imaginary circle noted above. More- 
over, the crank axle receiving tubular portion may 
45 have a relatively large wall thickness. 

In the above chain wheel assembly, the wheel 
mounting extensions may have a reduced length 
despite the increased inside diameter of the large 
chain wheel. This provides the advantage of allow- 
50 ing the large chain wheel to be formed lightweight, 
and the advantage of allowing the crank arm to be 
formed at low cost, easily and efficiently in that 
forming errors are avoided with ease, a reduced 
quantity of material is needed, and a shaping op- 
55 eration is no longer required after formation. 

In addition, the feature that the coupling legs of 
the large chain wheel are arranged adjacent the 
wheel mounting extensions of the crank arm as- 
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sures advantages in outward appearance and 
strength, thereby promoting commercial value and 
durability. 

The chain wheel assembly using the crank arm 
according to the present invention is easy to as- 
semble from the viewpoint of connection between 
chain wheels and crank arm, with an increased 
boss strength enabling a reliable connection to the 
crank axle. 

The foregoing and other objects, features and 
advantages of the invention will be apparent from 
the following more particular description of pre- 
ferred embodiments of the invention, as illustrated 
in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side view of a chain wheel assembly 
for a bicycle according to the present invention. 

Fig. 2 is a sectional view of the chain wheel 
assembly. 

Fig. 3 is a front view of a boss of a crank arm. 
Fig. 4 is a back view of the boss of the crank 
arm. 

Fig. 5 is an explanatory view of .a coupling leg 
and a wheel mounting extension arranged adjacent 
each other. 

Fig. 6 is a further explanatory view of the 
coupling leg and wheel mounting extension ar- 
ranged adjacent each other. 

Fig. 7 is a further explanatory view of the 
coupling leg and wheel mounting extension ar- 
ranged adjacent each other. 

Fig. 8 is a further explanatory view of the 
coupling leg and wheel mounting extension ar- 
ranged adjacent each other. 

Fig. 9 is a further explanatory view of the 
coupling leg and wheel mounting extension ar- 
ranged adjacent each other. 

Fig. 10 is an explanatory view of the coupling 
leg and wheel mounting extension arranged with a 
space therebetween. 

Fig. 11 is a sectional view of a chain wheel 
assembly in another embodiment of the invention. 

Fig. 12 is a sectional view of a chain wheel 
assembly in a further embodiment of the invention. 

Fig. 13 is a sectional view of a conventional 
chain wheel assembly. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in Figs. 1 and 2, a bicycle crank arm 
1 formed by forging aluminum alloy includes an 
arm body 1a, and a crank axle connecting boss 3 
integral with the arm body 1a. The boss 3 includes 
a tubular portion 3a projecting backward from one 
end of the arm body 1a and defining a crank axle 



connecting bore 2, and a flange portion 3b continu- 
ous from the tubular portion 3a. The arm body 1a 
has a pedal mounting bore 4 formed in the other 
end thereof. The crank arm 1 carries, on one end 

5 portion thereof, a large, high speed chain wheel 5, 
an intermediate speed chain wheel 6 smaller than 
the high speed chain wheel 5, and a low speed 
chain wheel 7 smaller than the intermediate speed 
chain wheel 6, which constitute a bicycle chain 

w wheel assembly for providing three speeds. Spe- 
cifically, as shown in Fig. 2, the crank arm 1 is 
connected through the boss 3 to a crank axle 9 
supported in a bottom bracket 8 of a bicycle frame. 
The crank arm 1 is turned to drive the chain wheels 

is 5-7 for transmitting drive to a rear wheel through a 
chain C. 

For connecting the chain wheels 5-7 to the 
crank arm 1 , as shown in Figs. 3 and 4, the crank 
arm 1 includes five wheel mounting extensions 10 

20 extending radially from the boss 3 about an axis Z 
of the crank axle connecting bore 2 in the boss 3. 
These extensions 10 are formed integral with the 
boss 3 by forging. Five wheel mounting pins 11 
project inwardly of the bicycle from end regions of 

25 the extensions 10, respectively, which are formed 
integral with the extensions 10 by forging. The 
chain wheels 5-7 are connected through a connect- 
ing structure as shown in Figs. 1 and 2. 

Specifically, the low speed chain wheel 7 is 

30 secured at inner peripheries thereof tight to the 
wheel mounting pins 11 by mounting screws 12. 
The intermediate speed chain wheel 6 includes an 
annular portion defining teeth 6a, and five coupling 
legs 6b extending from the annular portion toward 

35 a rotational axis of the wheels. The coupling legs 
6b are arranged opposite inward surfaces of the 
wheel mounting extensions 10, and tightened to the 
wheel mounting pins 11 by the mounting screws 
12. The high speed chain wheel 5 includes an 

40 annular portion defining teeth 5a t and five coupling 
legs 5b extending from the annular portion toward 
the rotational axis of the wheels. The coupling legs 
5b are arranged in a positional relationship with the 
wheel mounting extensions 10 as shown in Fig. 1. 

45 These coupling legs 5b are not connected to the 
wheel mounting extensions 10, but connected to 
the coupling legs 6b of the intermediate speed 
chain wheel 6 by coupling screws 13, respectively. 
That is, the intermediate speed chain wheel 6 

50 and low speed chain wheel 7 are connected tight to 
the wheel mounting extensions 10, to be attachable 
or detachable together in a single operation. Thus, 
the two chain wheels 6 and 7 share the same 
connecting structure for connection to the crank 

55 arm 1. 

The high speed chain wheel 5 is connected to 
the intermediate speed chain wheel 6 without being 
connected to the crank arm 1. The high speed 
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chain wheel 5 is connected to the crank arm 1 
through the intermediate speed chain wheel 6, so 
that the high speed chain wheel 5 may be formed 
lightweight and the crank arm 1 may be reduced in 
size. 

Specifically, the wheel mounting extensions 10 
of the crank arm 1 define end surfaces A arranged 
inwardly toward the rotational axis from the screws 
13 interconnecting the high speed chain wheel 5 
and intermediate speed chain wheel 6. Even where 
end surfaces B of the coupling legs 5b of the high 
speed chain wheel 5 form a large inside diameter 
as in the prior art shown in Fig. 13, the wheel 
mounting extensions 10 may extend to a smaller 
extent from the boss 3 of the crank arm 1 than in 
the prior art. That is, the high speed chain wheel 5 
may be connected to the crank arm 1 even where 
the wheel mounting extensions 10 have a reduced 
length such that the end surfaces A of the wheel 
mounting extensions 10 describe a circle S having 
a diameter not exceeding 95mm. 

Thus, although the coupling legs 5b of the high 
speed chain wheel 5 are not connected to the 
wheel mounting extensions 10 of the crank arm 1, 
the end surfaces A of the, wheel mounting exten- 
sions 10 and the end surfaces B of the coupling 
legs 5b are arranged opposite and adjacent each 
other to provide for improvement in appearance 
and strength. 

Where, as shown in Fig. 5, the end surfaces A 
and B are placed in contact with each other, a 
great drive load acting on the high speed chain 
wheel 5 is effectively received and borne by the 
crank arm 1 through the contact between the end 
surfaces A and B. Consequently, the high speed 
chain wheel 5 is not displaced toward the rotational 
axis under such a load. An improved outward ap- 
pearance may be attained by shaping the wheel 
mounting extensions 10 and coupling legs 5b as 
shown in Figs. 5 and 6. In Fig. 6. outer lateral 
surfaces X of the wheel mounting extensions 10 
are smoothly continuous with outer lateral surfaces 
Y of the coupling legs 5b. Further, in Fig. 5, side 
surfaces W of the wheel mounting extensions 10, 
as seen in a direction along the rotational axis of 
the wheels, are smoothly continuous with side sur- 
faces V of the coupling legs 5b. 

As shown in Fig. 7, the end surfaces A and B 
may be spaced from each other by a distance D 
not exceeding 3mm. Then, as in Fig. 8, the outer 
lateral surfaces X of the wheel mounting extensions 
10 and outer lateral surfaces Y of the coupling legs 
5b appear smoothly continuous with each other 
despite the space D therebetween. The side sur- 
faces W of the wheel mounting extensions 10 and 
side surfaces V of the coupling legs 5b, as in Fig. 
7, also appear continuous with each other, to 
present an excellent outward appearance. 



In the two arrangements described above, a 
slight offset T1 may be allowed, as in Figs. 10 and 
11, between the outer lateral surfaces X of the 
wheel mounting extensions 10 and outer lateral 
5 surfaces Y of the coupling legs 5b. Similarly, a 
slight offset T2 may be allowed, as in Fig. 9, 
between the side surfaces W of the wheel mount- 
ing extensions 10 and side surfaces V of the cou- 
pling legs 5b. In either case, an appearance of 
70 smooth continuation may be secured by limiting 
the offset T1 or T2 to 3mm. 

As shown in Fig. 2, each wheel mounting pin 
11 defines a bottomed thread hole 11a opening 
only to the inward surface of the wheel mounting 
75 extension 10. That is, the thread hole 11a does not 
extend to the front surface of the crank arm 1. 
Thus, the front surface of the crank arm 1 has a 
simple, neat appearance. 

As shown in Fig. 4, the wheel mounting pins 11 
20 are arranged in positions closer than positions P 
where the wheel mounting extensions 10 are con- 
nected to the flange portion 3b of the boss 3, to tip 
ends of the wheel mounting extensions 10. Con- 
sequently, relatively large spaces are secured be- 
25 tween the tubular portion 3a and wheel mounting 
pins 11 although the wheel mounting extensions 10 
have a relatively small length from the boss 3. This 
arrangement provides relatively large operating 
spaces adjacent the wheel mounting pins 11 for 
30 facility of an operation to attach the chain wheels 6 
and 7. Moreover, the tubular portion 3a may have a 
relatively large wall thickness to attain a rigid con- 
nection to the crank axle 9. 

Fig. 12 shows a chain wheel assembly in a 
35 different embodiment of the invention. 

In this embodiment, the high speed chain 
wheel 5 has coupling legs 5b welded to the inter- 
mediate speed chain wheel 6. The intermediate 
speed chain wheel 6 and low speed chain wheel 7 
40 are tightened to the wheel mounting extensions 10 
by caulking heads of wheel mounting pins 14 of 
the crank arm 1 . 

The high speed chain wheel 5 shown in Fig. 12 
has a chain guide 15. 
45 In the foregoing embodiments, the end sur- 
faces A of the wheel mounting extensions 10 and 
the end surfaces B of the coupling legs 5b are 
opposed to each other. Instead, the ends of the 
wheel mounting extensions 10 may be displaced 
50 from the ends of the coupling legs 5b outwardly of 
the high speed chain wheel 5, such that the end 
surfaces A and B are equidistant from the axis Z 
and arranged along the rotational axis of the chain 
wheels. Further, the ends of the wheel mounting 
55 extensions 10 and coupling legs 5b may be slightly 
displaced from each other both radially and axially. 
In any case, the object of the present invention 
may be fulfilled by arranging the end surfaces A of 
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the wheel mounting extensions 10 in contact with 
or slightly spaced from the coupling legs 5b of the 
high speed chain wheel 5, the end surfaces A 
being closer to the rotational axis of the chain 
wheels than are the connections between the high 
speed chain wheel 5 and intermediate speed chain 
wheel 6. 

The present invention is applicable also to a 
chain wheel assembly providing two speeds in- 
stead of three. That is, the invention is applicable 
to a chain wheel assembly having at least one 
large chain wheel, and at least one smaller chain 
wheel. 

Claims 

1. A chain wheel assembly for a bicycle compris- 
ing: 

a large chain wheel; 
a small chain wheel; 

a crank arm for supporting said large chain 
wheel and said small chain wheel, said crank 
arm having: 

an arm body; 

a boss for connecting said crank arm to a 
crank axle of said bicycle; and 

wheel mounting extensions extending radi- 
ally outwardly from said boss and including 
first connecting means for connecting said 
small chain wheel; 

second connecting means arranged radi- 
ally outwardly of said first connecting means 
for connecting said large chain wheel to said 
small chain wheel, said large chain wheel be- 
ing connected only to said small chain wheel 
through said second connecting means. 

2. A chain wheel assembly as defined in claim 1 , 
wherein said large chain wheel includes cou- 
pling legs for connection to said small chain 
wheel, said coupling legs defining first end 
surfaces facing radially inwardly, said wheel 
mounting extensions defining second end sur- 
faces facing radially outwardly, said first end 
surfaces and said second end surfaces being 
in contact with each other. 

3. A chain wheel assembly as defined in claim 2, 
wherein outer lateral surfaces of said wheel 
mounting extensions are smoothly continuous 
with outer lateral surfaces of said coupling legs 
adjacent positions of contact between said first 
end surfaces and said second end surfaces. 

4. A chain wheel assembly as defined in claim 2, 
wherein side surfaces of said wheel mounting 
extensions, as seen in a direction along a 
rotational axis of said large chain wheel and 



said small chain wheel, are smoothly continu- 
ous with side surfaces of said coupling legs 
adjacent positions of contact between said first 
end surfaces and said second end surfaces. 

5 

5. A chain wheel assembly as defined in claim 1 , 
wherein said large chain wheel includes cou- 
pling legs for connection to said small chain 
wheel, said coupling legs defining first end 

io surfaces facing radially inwardly, said wheel 

mounting extensions defining second end sur- 
faces facing radially outwardly, said first end 
surfaces and said second end surfaces being 
arranged adjacent and out of contact with each 

75 other. 

6. A chain wheel assembly as defined in claim 1 
wherein said small chain wheel is an intermedi- 
ate speed chain wheel, said chain wheel as- 

20 sembly further comprising a low speed chain 

wheel smaller than said intermediate speed 
chain wheel, said intermediate chain wheel and 
said low speed chain wheel being connected 
tight together to said wheel mounting exten- 

25 sions. 

7. A chain wheel assembly as defined in claim 1 , 
wherein said first connecting means are pins 
projecting inwardly from said wheel mounting 

30 extensions and defining bottomed thread holes 

opening only to inward surfaces of said wheel 
mounting extensions. 

8. A chain wheel assembly as defined in claim 1, 
35 wherein said first connecting means are pins 

projecting inwardly from said wheel mounting 
extensions and having heads caulked to con- 
nect said small chain wheel as engaged there- 
with to said wheel mounting extensions. 

40 

9. A chain wheel assembly as defined in claim 1, 
wherein five of said wheel mounting extensions 
extend integrally with said boss and radially 
from an axis of said boss, said wheel mounting 

45 extensions defining end surfaces describing an 

imaginary circle having a diameter up to 
95mm. 

10. A crank arm for a bicycle comprising: 

so an arm body including an end boss for 

connection to a crank axle; and 

five wheel mounting extensions extending 
integrally with said end boss and radially out- 
wardly from an axis of said boss, said wheel 

55 . mounting extensions including wheel connect- 
ing means disposed radially outwardly of posi- 
tions where the wheel mounting extensions are 
connected to said boss; 
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said wheel mounting extensions defining 
end surfaces describing an imaginary circle 
having a diameter up to 95mm. 

11. A crank arm as defined in claim 10, wherein at 5 
least said arm body and said wheel mounting 
extensions are formed by forging an aluminum 
alloy. 

10 
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